INTRODUCTION
Polycystic Ovary Syndrome (PCOS) is the most common endocrine disorder in women, occurring in 5-7% of women in reproductive age. 1 PCOS patients experience various clinical symptoms including oligo-or amenorrhea with infertility, a hyper-
Abstrak Tujuan: Membandingkan kadar NPY pada pasien Sindroma Ovarium Poli Kistik (SOPK) nir-obese tanpa resistensi insulin dengan perempuan nir-obese tanpa resistensi insulin, dan mengetahui adanya kondisi psikopatologis yang terjadi pada penderita SOPK nir-obese tanpa resistensi insulin, serta mengetahui pengaruhnya terhadap kadar NPY.

Metode: Dilakukan pemeriksaan kadar neuropeptida Y dalam darah dengan metode ELISA dan penilaian kondisi psikologis dengan menggunakan Symptom Check List 90 (SCL-90) pada empat belas sampel penderita SOPK dan 20 perempuan normal nir-obese dan tanpa resistensi insulin. Analisis statistik dilakukan dengan SPSS 17.
Hasil: Di antara 20 subjek penderita sindroma ovarium polikistik didapatkan 6 subjek (30%) mengalami gangguan psikopatologi yang terdeteksi melalui hasil pengisian kuesioner SCL 90 di mana pada kelompok tersebut didapatkan hasil kuesioner >70. Dari The psychopathology in non-obese PCOS women 125
|
In PCOS, a neuroendocrine disturbance occurs in the form of increased gonadotropin releasing hormone (GnRH) pulsatility, leading to a dominance of luteinizing hormone (LH) secretion over follicle stimulating hormone (FSH) secretion that causes an elevation in the LH:FSH ratio. 2 This increased LH stimulation on the theca cells leads to the occurrence of hyperandrogenism, further intensified by insulin resistance. 4 GnRH is secreted in a pulsatile fashion. Episodic secretion of GnRH indicates the presence of intrinsic neuronal activity from the hypothalamus. Various neurotransmitters influence GnRH secretion, including GnRH itself, prolactin, norepinephrine, galanin, β-endorphin, dopamine, and neuropeptide Y. 5 Other factors influencing secretion of GnRH includes angiotensin II, serotonin, neurotensin, somatostatin, corticotrophin releasing factor (CRF), melantonin, oxytocin, and substance P. 4 Neuropeptide Y (NPY) increases secretion of GnRH through central action on the terminal axon of GnRH in the mediobasal of hypothalamus and increases the number of GnRH receptors in the gonadotrophic hypophysis. 6 NPY is also an orexigenic peptide that along with galanin, modulates the appetite and holds an important role in the mechanism of GnRH secretion. 7 Barnowska et al found an elevation of NPY levels in both obese and non-obese PCOS patients, although the extent of elevation is not correlated to the increase of body mass index (BMI). 7 Meanwhile, Generelli et al reported similar NPY levels between PCOS patients and normal ovulating women. They also observed a disturbance in counterregulatory responses towards hypoglycemia in relation to NPY secretions in obese PCOS patients. 8 Levels of NPY are influenced by the presence of insulin resistance, leptin resistance, psychopathologic conditions, cannabinoid substances, and ghrelin. Several studies have observed the psychopathologic problems occurring in PCOS. 9, 10 Literatures show that these psychopathologic problems influence NPY secretion, and thus indirectly affecting the GnRH secretion. There is a different physiologic response towards acute and chronic psychopathologic conditions, while the psychopathology in PCOS is generally chronic. The presence of psychopathology could affect the quality of life and the success of PCOS therapy.
Clomiphene citrate is commonly used for induction of ovulation in PCOS patients, while insulin resistance is managed by administration of metformin. In a study carried out by Imani et al, it was found that 30% of PCOS patients did not show a good response towards clomiphene citrate administration. 11 Failure mainly occured in the non-obese PCOS patient that did not have insulin resistance. Therefore, more thorough research is needed regarding central factors in the pathophysiology of PCOS that help increase success of therapy. Considering the various factors that could increase the pulsatility of GnRH, including psychopathologic conditions in PCOS patients, this study aims to determine NPY levels in non-obese PCOS patients without insulin resistance, as well as focusing on psychopathologic condition of patients that could potentially influence the pathophysiology of PCOS.
METHODS
The research was conducted in Department of Obstetrics and Gynecology FKUI-RSCM from October 2011 to December 2011. We recruited 20 patients with PCOS and 20 control subjects who underwent psychopathologic examination using the SCL-90 questionnaire in Yasmin Kencana RSCM. The measurement of NPY levels was performed by ELISA method in Prodia Laboratory, Jakarta. All obtained data were kept in a magnetic plate, before the coding and editing process were performed. A validation process was then conducted to correct confounding variables and data analysis was carried out using SPSS 17. The comparison of NPY level was analyzed using unpaired t-test; while the relationship between NPY level and psychopathologic condition was analyzed by Pearson correlation test.
RESULTS
The samples included in this study were comprised of 20 subjects with PCOS and 20 subjects as controls. Among the sample group of PCOS patients, 90% had primary infertility and 10% had secondary infertility.
From 20 PCOS patients, we found that 6 subjects (30%) had psychopathologic disorders detected through the SCL-90 questionnaire, with the aforementioned group scoring >70 points in the questionnaire. Data of these subjects were excluded in further analysis comparing the study group and the control group. Therefore, the number of subjects in the PCOS group was only 14 subjects in further analysis.
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Comparison of mean NPY levels in the study group and control group showed no significant difference of the mean blood NPY levels with a pvalue of >0.05. 
DISCUSSION
In our study, we discovered that 30% of the total study group with PCOS had psychopathologic conditions that was not initially recognized by the patients and was detected using the SCL-90 questionnaire. A previous study by Elsenburch et al, which evaluated the presence of emotional psychopathologic conditions in PCOS patients using the same questionnaire, found that 15.4% of PCOS patients in their sample had psychological disorders. 12 However, in the study by Elsenburch et al, the identified psychopathologic conditions were related to the increase in BMI. Meanwhile in this study, all of our samples had a BMI of <25 kg/m 2 . This is a new finding, where the occurrence of psychopathologic conditions in PCOS patients is not always related to an increase in BMI but could also occur in non-obese PCOS patients, and it might not be recognized by the patients themselves as well as their physician. The cause of psychopathologic conditions in these non-obese PCOS patients could not be determined as of now.
Baranowska et al conducted a study and found elevated NPY levels in both obese and non-obese PCOS patients. However, no significant relationship was found between NPY and changes in LH levels as a response to GnRH. Likewise, no significant relationship was found between NPY and insulin. Baranowska et al also found that the increment of NPY was not proportionately related to increment of BMI in non-obese PCOS patients. This study did not observe a significant relationship between NPY, insulin, and testosterone as well as the relationship between NPY levels and the percentage increment of LH as a response towards GnRH. 7 In this study, we found that the mean NPY level in the sample group of non-obese PCOS patients was 8.02 ± 3.92 pg/ml (95% CI 2.39 -18.66 pg/ml), while the mean level for the control group was 7.78 ± 4.31 pg/ml (95% CI 0.74 -15.47 pg/ml). However, statistical analysis using unpaired t-test showed no significant difference between the two groups (p>0.05). The samples and control group in this study had a HOMA score of <2.5, which became a cut-off point for the absence of insulin resistance. The results of this study were not similar to the findings of Baranowska et al since this study limits the subjects to those who did not have insulin resistance. In the study by Zaryevski et al, findings showed that elevated NPY in the hypothalamus would lead to hyperinsulinism and hypercorticism, as well as enhanced lipoprotein lipase activity and insulin resistance in muscles. 13 This is consistent with findings by Genarelli et al who found no significant difference in the NPY levels of non-obese PCOS patients in comparison with non-obese normal subjects, 8 as was found in our study. Findings by Genarelli et al showed that the lower levels of NPY in the obese PCOS group was associated with decreased sympathetic activity in the hypoglycemic state after insulin administration. 8 
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The psychopathology in non-obese PCOS women 127 | From various literatures, it was known that the presence of decreased insulin sensitivity in PCOS patients is a secondary effect of disturbance in the homeostasis of positive energy and abdominal fat accumulation. 14 Glucose homeostasis is maintained through a complex mechanism involving multiple factors and insulin. 15 Several studies showed that PCOS patients experienced a period of subnormal glucose levels leading to increased caloric intake stimulation. Counter regulatory mechanisms will deal with this abnormal glucose state. However, in obese PCOS patients, this counter-regulatory response undergoes a disturbance and thus in these patients, episodes of hypoglycemia is not followed by increase in sympathetic activity and NPY levels as encountered in non-obese PCOS patients. Meanwhile, in non-obese PCOS patients, no significant difference in NPY levels was found compared to non-obese normal subjects. 8 The comparable levels of NPY between the sample and control group was caused by the absence of insulin resistance in nonobese PCOS patients that comprise the sample group.
Therefore, it can be concluded that NPY levels are not correlated with the occurrence of increased GnRH pulsatility in non-obese PCOS patients without insulin resistance. However, further studies evaluating NPY levels in non-obese PCOS patients with insulin resistance is needed in order to understand the relationship between NPY levels and increased pulsatility in non-obese PCOS patients with insulin resistance.
In this study the trend of NPY levels was similar between the samples and control group, especially up to a cut-off point of 11 pg/ml. However, when NPY levels exceed 11 pg/ml, the trend moves towards the control group. The selection of controls has been aimed at minimizing influencing factors that may lead to increased NPY levels, such as presence of psychopathologic conditions, glucocorticoid consumption as well as use of narcotics and illicit drugs. Literatures state that consumption of sugar-rich food can increase secretion of NPY. 16 Previous studies have also shown that there is an increment of leptin concentration of up to 50% during the late follicular and luteal phase, the mechanism of which is assumed to be due to increased leptin secretion by adipocytes as a response towards increased caloric intake or NPY secretion. 17 In our study, during the time of blood collection, the stage of menstrual cycle was not taken into account. This may be the contributing factor leading to high NPY levels in several subjects in the control group.
As has been noted in previous studies, various factors influence the pulsatility of GnRH. One influential factor is pro-opiomelanocortin (POMC). Neurons producing POMC in the arcuate nucleus have synapses with cells producing GnRH. 18 POMC is a peptide belong to the opioid class that has anorexigenic properties and inhibit GnRH secretion. It has also been stated that there is an overlapping intracellular signal pathway between leptin and insulin that brings to question whether these signals of leptin and insulin towards NPY and POMC plays a role in the regulation of GnRH secretion. However, further studies are needed on leptin, insulin, NPY and POMC, and their correlation that may affect GnRH pulsatility.
In this study, we found that the mean NPY level in a subgroup of non-obese PCOS patients without insulin resistance who experience psychopathologic conditions was 7.60 ± 3.34 pg/ml (95% CI 3.37-11.83). Meanwhile, the mean NPY levels in the same group but who did not experience psychopathology was 8.02 ± 3.92 pg/ml (95% CI 2.39-18.66). Statistical analysis found no significant difference between the two subgroups. Furthermore, Pearson correlation test in the control group found no correlation between SCL-90 scores and NPY levels, as was the fact in the PCOS group that were analyzed using Spearman correlation test. This was consistent with the study by Morgan et al, who found that in acute psychopathologic state, there was an increase in NPY levels that was positively correlated with cortisol and norepinephrine secretion. 19 This elevation in NPY comprises a response mechanism towards a psychopathologic state, which could predict an individual's ability to adapt to the psychopathologic state. 18 However, in chronic and uncontrolled psychopathologic conditions, a sympathetic dysregulation is present and causing a decline in NPY response towards psychopathologic conditions. 20 From the findings in this study, we can assume that the psychopathologic state in non-obese PCOS patients without insulin resistance has no influence on NPY levels in the pathophysiology of PCOS. Psychopathologic condition is thought to have a direct effect on increased GnRH pulsatility, therefore leading to an increase in the LH:FSH ratio, a common event in PCOS.
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